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(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently correct a 
reproduction error without needing special hardware by 
converting a specified error channel code into a data 
code being the same as the one obtained when a 
corresponding normal channel code is reproduced when 
the specified error channel code is reproduced. 
SOLUTION: A normal channel code having the bit 

pattern '0010000100100000* is set, and a data code . nou4M nn . ^ '•u<pu«ucmci- 

corresponding to it is defined as '00000010'. A bit ^.%ii,wkt'T^^^^ 
pattern obtained by shifting, e.g. the upper 8th inverted 

bit 1 of the bit pattern of the normal channel code to ' ' ' ^ . «• 

lower (right) position by one digit or a bit pattern *d]uoooq]«>oiooo(^d" » 

obtained by shifting the upper 3rd inverted bit 1 to upper 
(left) position by one digit is defined as a specified error 
channel code corresponding to the normal channel code. 
And, the same data code is also made to correspond to 
these error channel codes. Even when a channel code 
inputted to a conversion table is the specified error 
channel code, consequently, the same data code 
'00000010' is outputted. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by connputer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Change the data sign of N bit into a M bits (M>N) channel sign, and it is recorded or 
transmitted in an NRZI format. It is a data recovery method in the digital modulation which 
changes the reproduced M-bit channel sign into the data sign of N bit. To the translation table 
for the recovery for changing a channel sign into it and a corresponding data sign The channel 
sign which has the bit pattern which only a predetermined digit shifts one piece or two or more 
reversal bits to a high order or low order, respectively, and is obtained in the bit pattern of a 
normal channel sign is set up as a specific error channel sign corresponding to said normal 
channel sign. It is the data recovery method which changed said specific error channel sign into 
the same data sign as the time of it and said corresponding normal channel sign being 
reproduced in said translation table when said specific error channel sign was reproduced. 
[Claim 2] Change the data sign of N bit into a M bits (M>N) channel sign, and it is recorded or 
transmitted in an NRZI format, with the 1 st step which creates the table corresponding to the 
sign which is the data recovery approach in the digital modulation which changes the channel 
sign of reproduced M bit into the data sign of N bit. and matched the normal channel sign and 
the data sign The 2nd step which identifies the reversal bit contained in said normal channel 
sign. The 3rd step which only a predetermined digit makes shift to a high order or low order the 
reversal bit chosen in the bit pattern of said normal channel sign. The channel sign which has the 
bit pattern obtained by said 3rd step is made into the specific error channel sign corresponding 
to said normal channel sign. The 4th step which adds said specific error channel sign to said 
table corresponding to a sign so that it may be matched with the data sign corresponding to said 
normal channel sign. The data recovery approach of having the 5th step which creates the 
translation table for the recovery for changing a channel sign into a data sign [ /. based on said 
table corresponding to a sign obtained by said 4th step ] with it, 

[Claim 3] The 6th step which judges whether the bit pattern obtained by said 3rd step is in 
agreement with the bit pattern of one of normal channel signs. When a judgment result that it is 
in agreement with neither of the bit patterns of the normal channel signs at said 6th step is 
obtained, the channel sign concerned is made into the specific error channel sign corresponding 
to said normal channel sign. It is the data recovery approach according to claim 2 of having the 
7th step which removes the channel sign concerned from a specific error channel sign when a 
judgment result that it is in agreement with the bit pattern of one of normal channel signs at said 
6th step is obtained. 

[Claim 4] It is the data demodulator circuit which changes into the data sign of N bit (M>N) the 
M-bit channel sign reproduced in the NRZI format. While having a translation table for the 
recovery for changing each channel sign into it and a corresponding data sign and setting a 
normal channel sign as said translation table The channel sign which has the bit pattern which 
only a predetermined digit shifts one piece or two or more reversal bits to a high order or low 
order, respectively, and is obtained in the bit pattern of said normal channel sign is set up as a 
specific error channel sign corresponding to said normal channel sign. When the playback channel 
sign corresponding [ a bit pattern's / one of normal channel signs and ] is inputted When the 
playback channel sign which outputs the data sign corresponding to the normal channel sign, and 
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corresponds is inputted The data demodulator circuit which outputs the same data sign as the 
time of the normal channel sign corresponding to the specific error channel sign being inputted. 



[Translation done.] 



http://www4.ipdl.ncipi,gojp/cgi-bin/tran_web_cgi,eije 



2005/08/04 



JP.2000-216681.A [DETAILED DESCFUPTION] 



1/9 ^— V 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This docunnent has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the digital modulation which performs code 
translation among two kinds of signs from which the number of bits differs, and relates to the 
technique of making a detail reducing the appearance probability of a playback error to a 
recovery side, more. 
[0002] 

[Description of the Prior Art] Radical Motohara *♦ of EFM (Eight to Fourteen Modulation) well 
used for drawing 12 and drawing 13 to a digital recording regeneration system is shown. 
[0003] The record signal-processing section 100 carries out A/D conversion of the analog signal 
according to the application which should be recorded, for example, generates a 8-bit data sign 
(data bit), and adds an error correcting code to this per a predetermined frame or block. 
[0004] The eight-to-fourteen modulation section 102 changes the 8-bit data sign from the 
record signal-processing section 100 into a 14-bit channel sign (channel bit), as shown in 
drawing 1 3 . The possible data sign [ all (28= 256 kinds) ] and the channel sign of the same 
number (256 pieces) which corresponds, respectively are set to the conversion (coding) table 
prepared in the eight-to-fourteen modulation section 102 for this code translation with the 
predetermined bit pattern. 

[0005] In a channel sign, the bit of a logical value 1 is a reversal bit which shows record or 
reversal of the logical level of a transmission wave. Between two adjacent reversal bits 1 and 1, 
two or more pieces and ten 0 or less must be inserted so that the conditions of a RLL (Run- 
Length Limited) sign may be fulfilled. For this reason, 256 patterns which fulfill the above- 
mentioned RLL sign condition are chosen as the channel signs of EFM from 214= 16384 kinds of 
patterns in all. 

[0006] Since the channel sign generated by eight-to-fourteen modulation has the signal wave 
form of NRZ (Non Return to Zero), after changing this into the signal wave form of NRZI (Non 
Return to Zero Inverted), in the record playback section 1 04, it records on a record medium by 
predetermined recording methods (for example, an optical recording method, a magnetic- 
recording method, etc.). 

[0007] In a playback side, since the regenerative signal read from the record playback section 
104 is an NRZI wave, it changes into the channel sign of an NRZ wave in the EFM recovery 
section 106, and each reproduced channel sign (14 bits) is changed into this and a corresponding 
data sign (8 bits). For this code translation, the conversion (decryption) table on which 
input/output relation is reverse with the conversion (coding) table of the eight-to-fourteen 
modulation section 102 is prepared in the EFM recovery section 106. 
[0008] After the regenerative-signal processing section 108 performs error correction 
processing to the data sign reproduced in the EFM recovery section 106 first, it performs 
necessary digital signal processing according to application, and changes it into an analog signal 
if needed. 

[0009] Also in a digital transmission system, it only differs greatly in that the record playback 
section 104 replaces a transmission-line system, and the contents of operation (application) of 
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EFM are almost the same. 
[0010] 

[Problem(s) to be Solved by the Invention] By an actual record reversion system or an actual 
transmission system, a channel sign is not sometimes plentifully reproduced by degradation of 
the defect of a transmission line or dirt, various cause, for example, record medium, and a signal, 
turbulence, or fluctuation with a bit pattern as recorded. For example, the channel sign which 
must be essentially reproduced by the pattern of "01000001001000" by the example of drawing 
13 may be reproduced by the random error by the pattern of "01000001010000." 
[0011] In the EFM recovery section 106, when the playback channel sign of the pattern (EFM 
AUTOOBU table) which is not registered into a conversion (decryption) table is inputted, it 
considers as conversion impossible and a predetermined error sign is generated. In this case, it is 
possible to amend the mistaken playback pattern "01000001010000" to a right pattern 
"01000001001000" by error correction processing in the regenerative-signal number processing 
section 108. 

[0012] However, if playback or transmission speed is made high, for example, since the 
frequency, i.e., the occurrence frequency of an EFM AUTOOBU table, which an error generates 
so much will increase, it becomes impossible to catch up error correction processing with it and 
correcting becomes impossible as a result, there is a possibility that the dependability of a 
system may fall. 

[0013] This invention was made in view of the trouble of the above conventional techniques, and 
in case it changes a channel sign into a data sign (recovery), it aims at offering the data recovery 
method in the digital modulation which corrected the playback error, the data recovery approach, 
and a data demodulator circuit. 

[0014] Moreover, this invention aims at offering the data recovery method in the digital 
modulation which corrected the playback error efficiently, the data recovery approach, and a 
data demodulator circuit, without needing increase of special hardware. 
[0015] Furthermore, this invention makes the appearance probability of a playback error low 
before an error correction, mitigates the burden of an error correction and aims at offering the 
data recovery method in the digital modulation it was made to raise the dependability of record 
playback or a transmission system, the data recovery approach, and a data demodulator circuit. 
[0016] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 1st data 
recovery method of this invention Change the data sign of N bit into a M bits (M>N) channel sign, 
and it is recorded or transmitted in an NRZI format. It is a data recovery method in the digital 
modulation which changes the reproduced M-bit channel sign into the data sign of N bit. To the 
translation table for the recovery for changing a channel sign into it and a corresponding data 
sign The channel sign which has the bit pattern which only a predetermined digit shifts one piece 
or two or more reversal bits to a high order or low order, respectively, and is obtained in the bit 
pattern of a normal channel sign is set up as a specific error channel sign corresponding to said 
normal channel sign. When said specific error channel sign was reproduced, in said translation 
table, it considered as the method which changes said specific error channel sign into the same 
data sign as the time of it and said corresponding normal channel sign being reproduced. 
[0017] Change the data recovery approach of this invention into a M bits (M>N) channel sign, 
. and it records or transmits the data sign of N bit in an NRZI format, with the 1st step which 
creates the table corresponding to the sign which is the data recovery approach in the digital 
modulation which changes the channel sign of reproduced M bit into the data sign of N bit. and 
matched the normal channel sign and the data sign The 2nd step which identifies the reversal bit 
contained in said normal channel sign, The 3rd step which only a predetermined digit makes shift 
to a high order or low order the reversal bit chosen in the bit pattern of said normal channel sign. 
The channel sign which has the bit pattern obtained by said 3rd step is made into the specific 
error channel sign corresponding to said normal channel sign. The 4th step which adds said 
specific error channel sign to said table corresponding to a sign so that it may be matched with 
the data sign corresponding to said normal channel sign. It considered as the approach of having 
the 5th step which creates the translation table for the recovery for changing a channel sign into 
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it and a corresponding data sign based on said table corresponding to a sign obtained by said 4th 
step. 

[0018] The data demodulator circuit of this invention is a data demodulator circuit which 
changes into the data sign of N bit (M>N) the M~bit channel sign reproduced in the NRZI format. 
While having a translation table for the recovery for changing each channel sign into it and a 
corresponding data sign and setting a normal channel sign as said translation table The channel 
sign which has the bit pattern which only a predetermined digit shifts one piece or two or more 
reversal bits to a high order or low order, respectively, and is obtained in the bit pattern of said 
normal channel sign is set up as a specific error channel sign corresponding to said normal 
channel sign. When the playback channel sign corresponding [ a bit pattern's / one of normal 
channel signs and ] is inputted When the playback channel sign which outputs the data sign 
corresponding to the normal channel sign, and corresponds is inputted It considered as the 
configuration which outputs the same data sign as the time of the normal channel sign 
corresponding to the specific error channel sign being inputted. 
[0019] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained with 
reference to drawing 1 - dra w ing 1 1 . 

[0020] The main configurations of the DVD (Digital Versatile Disk) regenerative apparatus which 
applied one example of this invention to drawing 1 are shown. 

[0021] The DVD disk 10 is an optical disk which has a feed hole, and the truck which arranged 
the train of a pit in concentric circular (the shape of a spiral [ Strictly ]) is formed in the signal 
recording surface (one side or both sides). 

[0022] In DVD, EFMplus is adopted as a digital modulation (record coding or transmission-line 
coding) method. EFMplus is a modulation technique which performs code translation between a 8 
bits data sign and a 16-bit channel sign. By EFMplus as well as EFM. in a channel sign, 0 of a 
noninverting bit is inserted between 1 and 1 of a reversal bit, at two or more pieces and ten 
pieces or less so that RLL sign condition may be fulfilled. 

[0023] Therefore, if it sees about a record wave (signal wave form of NRZI). the pattern of a 
channel sign will turn into a wave pattern with which the level of a logical value 1 and the level of 
a logical value 0 interchange by turns by nine kinds of die length of 3T-1 IT (T is the die length 
for 1 bit), respectively. Corresponding to this, the train of a pit is formed on the truck of the 
DVD disk as a record medium by nine kinds of pit length, and nine kinds of land length (the die 
length of the part which is not a pit). 

[0024] Thus, the data by which digital modulation was carried out by the EFMplus method are 
beforehand recorded on the signal recording surface of the DVD disk 10 with the gestalt of the 
pit train on a truck. The data recorded may be dynamic-image data containing audio data, when 
this DVD regenerative apparatus is a movie player, and in a ROM drive, you may be data of the 
arbitration treated by common computer. 

[0025] The spindle combined with the revolving shaft of a spindle motor 12 is equipped with the 
DVD disk 10, and it rotates with a predetermined linear velocity with a CLV (Constant Linear 
Velocity) method at the time of signal regeneration. 

[0026] It counters with the signal recording surface of the DVD disk 1 0, and the movable optical 
pickup 14 is formed in the disk radial. An optical pickup 14 irradiates a laser beam LB at a signal 
recording surface, in order to read the pit of a disk 10 optically, it detects and carries out photo 
electric conversion of the reflected light from a signal recording surface, and generates the 
electrical signal or RF signal which has a wave corresponding to the concavo-convex pattern of 
a pit train. 

[0027] The RF signal outputted from the optical pickup 14 is supplied to RF amplifier 16, and is 
made binary by the NRZI wave here (waveform shaping). Furthermore, in RF amplifier 1 6. the 
focal error signal Ef and the tracking error signal Et are also generated from a RF signal. 
[0028] The servo controller 18 adjusts the location of an optical pickup 14 so that the beam spot 
of a laser beam LB may converge on a pit correctly on a disk 10 and a truck (pit train) may be 
correctly pursued based on the focal error signal Ef and the tracking error signal Et from RF 
amplifier 16 (a focus/tracking servo), and it controls the rotational speed of a spindle motor 12 
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to read the pit on a truck with a still more fixed linear velocity (spindle servo). 
[0029] RF signal Srf of an NRZI wave from RF amplifier 16 is supplied to the clock regenerative 
circuit 20 and the synchronizing signal detector 22. The clock regenerative circuit 20 consists of 
PLL (Phase Locked Loop), and reproduces EFM clock signal CK which synchronized with RF 
signal Srf. The synchronizing signal detector 22 detects a frame alignment signal from RF signal 
Srf based on clock signal CK. and generates timing signal TM for a recovery. 
[0030] The 16-bit channel sign C (16) is reproduced, and the EFM demodulator circuit 24 
changes the reproduced channel sign C (16) into the 8-bit data sign D (8) from RF signal Srf so 
that RF signal Srf and timing signal TM from clock signal CK and the synchronizing signal 
detector 22 from the clock regenerative circuit 20 may be inputted and mentioned later. 
[0031] The playback data sign D (8) obtained from the EFM demodulator circuit 24 is once 
stored in RAM28. In a predetermined procedure, an error sign will be detected and the error 
correction circuit 26 will be corrected, if the synchronizing signal of a sector unit and an ECC 
block unit is detected and the playback data sign D for 1 EEC block (8) is stored in RAM28. 
[0032] The data sign D (8). i.e., a digital signal, to which the error correction was given is 
transmitted to an MPEG decoder (in the case of a movie player), or a host computer (in the case 
of a ROM drive) through an interface circuitry (I/F) 30 in the error correction circuit 26. 
[0033] The configuration of the EFM demodulator circuit 24 in this example is shown in drawin g 
2 . This EFM demodulator circuit 24 has the NRZ conversion circuit 32, the serial-parallel (SP) 
conversion circuit 34, the delay circuit 36. OR circuit 38. and the translation table 40. The 
translation table 40 consists of ROMs (Read Only Memory). 

[0034] The NRZ conversion circuit 32 changes the inputted RF signal of an NRZI format into the 
serial data of an NRZ format. Specifically, NRZI->NRZ is changed by the exclusive-OR (ExOR) 
operation of an input RF signal and the signal which delayed one clock of them. 
[0035] The serial-parallel conversion circuit 34 makes the 16-bit parallel data which changed and 
changed 16 bits of serial data of an NRZ format at a time into parallel data the playback channel 
sign C (16) based on timing signal TM on the basis of the frame alignment signal from the 
synchronizing signal detector 22. 

[0036] The channel sign C (16) generated by the serial-parallel conversion circuit 34 is inputted 
into the delay circuit 36. Moreover, two bits, the most significant of the channel sign C (16) and 
the 4th low order, are inputted into OR circuit 38. 

[0037] Therefore, the output (1 bit) of OR circuit 38 showing the channel sign C (16) delayed by 
one symbol in the delay circuit 36, its following symbol, or the 2-bit OR of the most significant 
and the 4th low order in the channel sign C (16) is inputted into a translation table 40 at 
coincidence. 

[0038] EFMplus The same channel sign may be set up to the data sign from which plurality 
differs then. For this reason, a translation table consists of 4 sets of unit tables. 
[0039] In the conversion (coding) table by the side of the eight-to-fourteen modulation section 
for changing the data sign D (8) into a channel sign (16), four tables are changed by the 
structure it is decided that the table used at every one code translation by the degree will be. 
[0040] Since the data sign from which plurality differs to the channel sign which inputted the 
channel sign (16) on the other hand in the conversion (decryption) table by the side of the EFM 
recovery section for changing into the data sign D (8) (playback) may exist, the value (OR) of the 
most significant bit of the symbol after one (channel sign) and the bit of the 4th low order is 
seen, and is changed to the corresponding table. 

[0041] Also in this example, a translation table 40 may consist of 4 sets of tables as mentioned 
above, and may have the function to perform the above table changes according to the output of 
OR circuit 38. But there is no theme of this invention in such a table change function, and it is in 
each DS thru/or code translation function of a table. Therefore, below, it considers that 
translation tables 40 are 1 set of tables, and they are explained. 

[0042] A translation table 40 makes the input address the inputted channel sign C (16), and 
reads and outputs, Data (8) D, i.e., the 8-bit data sign, stored in the storage address of ROM 
specified in the address. 

[0043] The translation table 40 of this example stores the data sign corresponding to the normal 
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channel sign concerned in the storage address of ROM directed to each value in each address 
which assigned the address of ROM and was assigned about all of the normal channel signs used 
or chosen as the coding table of the eight-to-fourteen modulation section (not shown). 
Therefore, when one of the normal channel signs 0 (16) is inputted into a translation table 40, 
the data sign D (8) corresponding to the normal channel sign C (16) is outputted from a 
translation table 40. 

[0044] Furthermore, while the translation table 40 of this example defines one piece or two or 
more non-normal channel signs which have a bit pattern near the bit pattern about each of all or 
some normal channel signs as a specific error channel sign corresponding to the normal channel 
sign concerned and also assigning a ROM address to the value of these specification error 
channel sign, the data sign corresponding to the above-mentioned normal channel sign is stored 
in the storage address of ROM of those assigned addresses. 

[0045] For example, as shown in drawing 3 , the normal channel sign which has the bit pattern of 
"0010000100100000" is set up, and suppose that the data sign corresponding to this is 
"00000010." In this example, the bit pattern "0100000100100000" which comes to shift to a high 
order (left) the bit pattern "0010000010100000" which comes to shift the single figure reversal 
bit 1 of the 8th high order to low order (right), or the single figure reversal bit 1 of the 2nd high 
order is defined as the specific error channel sign corresponding to the normal channel sign 
concerned in the bit pattern of this normal channel sign. And the same data sign "00000010" as 
these error channel signs "0010000010100000" and "0100000100100000" is made to 
correspond. 

[0046] therefore, each which is in agreement with the value (bit pattern) of the above-mentioned 
normal channel sign and the above-mentioned specific error channel sign corresponding to this 
in ROM of a translation table 40. respectively as the memory map of drawin g 4 shows — memory 
addresses Aj. Ai, and Ak are assigned and the same data sign "00000010" is stored in these 
memory addresses Aj, Ai, and Ak. 

[0047] Thereby, of course, when the channel sign C (16) inputted into the translation table 40 is 
the above-mentioned normal channel sign "0010000100100000", even when it is the above- 
mentioned specific error channel sign "0010000010100000" and "0100000100100000". the data 
sign "00000010" more nearly same than a translation table 40 is outputted. 
[0048] In addition, when the channel sign C (16) which does not correspond to which normal 
channel sign and which specific error channel sign is inputted into a translation table 40, the 
error sign which processes as an EFM AUTOOBU table, for example, has the bit pattern of 
"11111111" ("FF") is outputted. 

[0049] As described above, by the EFMplus method adopted with DVD, only a bit pattern in 
which two or more pieces and ten noninverting bits 0 or less are [ the 16-bit channel sign ] 
contained between 1 and 1 of a reversal bit out of 216 = 65536 kinds is chosen as the channel 
sign of the normal for record playback. And since record playback is carried out in an NRZI 
format, when this channel sign sees about the signal wave form of NRZI, it has a wave pattern 
which interchanges by turns by nine kinds of die length the level of a logical value 1 and whose 
level of a logical value 0 are 3T-1 IT, respectively. 

[0050] There are many errors which 1 of a reversal bit shifts also in the various error which 
appears at the time of playback under the conditions of such an EFMplus method. They are a 
lifting and a cone about a jitter at PLL for clock playback in that frequency characteristics 
deteriorate in carrying out high-speed rotation of the disk 10 and gathering reproduction speed 
especially 

[0051] For example, if gain falls by degradation of frequency characteristics in a high region, the 
data stream with a high frequency called 3T pattern will be reproduced on low level, and the 
standup property of a playback RF signal will tend to deteriorate. 

[0052] When it becomes so, as shown in drawing 5 , in an NRZI wave, the 3T pattern "01 110" is 
set to "001 10", and may be reproduced. When this kind of error is seen about an NRZ format, it 
is what 1 [ single figure ] of the most significant digit shifted to low order (right) in the 3T 
pattern "1001." 

[0053] Moreover, If PLL is confused under the effect of degradation of the phase characteristic 
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of a reversion system, a noise, etc., as shown, for example in drawing 6 , in an NRZI wave, " — 
001 1 — " and RF data which should be reproduced may be correctly reproduced accidentally 
with " — 01 1 1 — /' If it sees about an NRZ format, the pattern " — 010 — " will be correctly 
mistaken to the pattern " — 100 — /' That is, it is what 1 [ single figure ] of a reversal bit shifted 
to the high order (left). 

[0054] In addition, at drawin g 5 and drawing 6 , it is shown in the signal wave form before making 
a RF signal binary (waveform shaping). 

[0055] Thus, at the regeneration system of DVD, when it sees about the channel sign restored 
to the NRZ format, there are many errors which have set to the bit pattern of the normal 
channel sign which should be reproduced essentially, and a gap or one or more reversal bits 1 
shifted to a high order (left) or low order (right). Presumption or deduction of an original (normal) 
bit pattern of such an error is made possible, without being accompanied by special redundant 
code and other special signs directly that is. from the bit pattern itself. 

[0056] In the DVD regenerative apparatus of this example on the conversion (decryption) table 
40 for an EFM recovery It not only sets up the normal channel sign used or chosen on the 
coding table for eight-to-fourteen modulation, but The predetermined non-normal channel sign 
which has the bit pattern of a normal channel sign and the bit pattern (only shifted a little 1 of a 
reversal bit to the detail) with which only a few is different is also set up as a specific error 
channel sign. The same data sign as the normal channel sign of each class and a specific error 
channel sign is assigned. 

[0057] And the data sign D (8) currently assigned to this normal channel sign when the inputted 
bit pattern of the playback channel sign C (1 6) is in agreement with the bit pattern of one of 
normal channel signs is outputted. When the bit pattern of the playback channel sign C (16) is in 
agreement with the bit pattern of one of specific error channel signs The same data sign D (8) as 
being assigned to this normal channel sign corresponding to the data sign D (8). i.e., the specific 
error channel sign, currently assigned to the specific error channel sign of **** is outputted. 
[0058] By the error correction function in such a translation table 40, the appearance probability 
of an EFM AUTOOBU table decreases sharply, and allowances are born that much to the 
correction capacity of the latter error correction circuit 26. For this reason, also in the time of 
high-speed playback, stability and powerful error correction actuation can be guaranteed, and a 
reliable DVD regeneration system can be offered. 

[0059] Next, data processing for determining the channel sign C(16)-data sign D (8) set as the 
translation table 40 of this example per drawing 7 - drayym^^^^ is explained. 
[0060] As shown in drawing 7 , the system for setting up this table sign can consist of CPU42, 
program memory 44. a working memory 46, an input unit 48, and an interface circuitry (1/F) 50. 
The program for performing the procedure of drawing 8 - drawing 10 mentioned later is stored in 
program memory 44. A working memory 46 may be RAM (Random Access Memory) equipment 
which consists of semiconductor memory or a magnetic disk. Various kinds of peripheral devices 
which are not illustrated may be connected to an interface circuitry (I/F) 50. 
[0061] In this system, a specific error channel sign is typified according to a pattern, priority is 
given to each **. and setting registration is carried out from the higher one of priority at order. 
What has set to the bit pattern of ** normal channel sign, and a gap or one single figure reversal 
bit 1 shifted to low order (right) in this example, ** What has set to the bit pattern of a normal 
channel sign, and a gap or one single figure reversal bit 1 shifted to the high order (left), ** 
Choose three types, although it has set to the bit pattern of a normal channel sign and the 
reversal bits 1 and 1 of the both ends of a gap or 1 set of 3T patterns ("1001 ") shifted a single 
figure to coincidence inside, and carry out setting registration of the specific error channel sign 
at the ranking of **. and **. 

[0062] The procedure of setting processing to the type of the above-mentioned ** is shown in 
drawing 8 . In addition. In advance of setting processing, two tables 60 and 70 corresponding to a 
sign are prepared on a working memory 46. And normal channel sign [ all (256 sets) ] C used or 
chosen by eight-to-fourteen modulation (16) And the data sign D (8) is set to both the tables 60 
and 70 in the table format which gave the correspondence relation between each sign (C(16)-D 
(8)). Normal channel sign C of such original (256 sets) (16) And the data sign D (8) is obtained as 
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a format (known data), and is loaded to both the tables 60 and 70 through an interface circuitry 
50 from an input device 48 or an external peripheral device (set). 

[0063] Among the tables 60 and 70 corresponding to both signs, one table 60 is maintained 
without changing or updating the contents of registration, and the table 70 of another side 
carries out setting registration of the specific error channel sign, and updates the contents of 
registration for whenever [ the / every ]. 

[0064] drawing 8 ~ setting — first — a table — 60 — storing — having — — one — a 
position — a group — normal — a channel — a sign — C — ( — 1 6 — ) — " — 
0010010000010000 — " — and — data — a sign — D ~ (~ eight ~) — " ~ 00000000 — " - 

- reading (step SI) . 

[0065] Next, the bit pattern of that read normal channel sign C (16) is searched for example, 
from a most-significant side, and one 1 (this example 1 of the digit of the 3rd high order) of a 
reversal bit is found (step S2). 

[0066] Next, the single figure of this found reversal bit 1 is shifted to low order (right), and the 
bit pattern "0001010000010000" obtained by it is held as specific error channel sign candidate C 
(16) ' (step.SS). 

[0067] Subsequently, this specific error channel sign candidate C (16) ' is compared with the 
normal channel sign C in a table 60 (16) (step S6). (collating) 

[0068] If it is checked by which normal channel sign C (1 6) as a result of this collating that it is 
not a match This specific error channel sign candidate C (16) ' is recognized as a specific error 
channel sign, this — the normal channel sign C concerned — (the data sign D(8 [ same ] 
"00000000" as 16)) is matched, and this new 1 set of sign C (16) ' and D (8) are added to a table 
70 (step S9). 

[0069] And it returns to search processing of step S2 again, the following reversal bit 1 is found 
out, and the same processing as the above is repeated about the reversal bit 1 . In addition, by 
collating of step S6, when specific error channel sign candidate C (16) ' is a match at one of the 
normal channel signs C (16), registration of this specific error channel sign candidate C (16) ' is 
canceled (step S7-> S8). Moreover, when the following reversal bit 1 is not found in search 
processing (step S2), the processing about the normal channel sign C of this head (16) is ended, 
and it moves to the processing to the 2nd following normal channel sign C (16) (step S3 ->S4). 
[0070] two — a position — normal — a channel — a sign — C — ( — 16 — ) — " — 
0100001001000010 — " — and — data — a sign — D — (~ eight — ) ~ " — 00000001 ~ " - 

- *** * **** — the above — being the same — a procedure — a single string — processing — 
carrying out (step Sl-> .... ->S10) . The same is said of 3rd henceforth. 

[0071] consequently — if the processing to the last (the 256th) group is completed — a table 70 

- all the normal channel signs as original data — in addition, it has set to the bit pattern of a 
normal channel sign, and additional registration of all the non-normal channel signs that have the 
bit pattern which shifts a gap or one single figure reversal bit 1 to low order (right), and is 
obtained is carried out as a specific error channel sign. 

[0072] The procedure of setting processing to the type of the above-mentioned ** is shown in 
drawin g 9 . This procedure is the same as the procedure ( drawing 8 ) to type ** which 
described 1 of a reversal bit above except for the point shifted to a high order (left) a single 
figure, and the point that it is a normal channel sign in a table 70. and the specific registered 
error channel sign which are compared with specific error channel sign candidate C (16) ' at step 
SI 6 (collating), at step SI 5. 

[0073] Consequently, termination of the procedure ( draw ing 9 ) to this type ♦* carries out 
additional registration of the non-normal channel sign which corresponds to the above- 
mentioned type **, and does not correspond to a normal channel sign at the above-mentioned 
type **. either as a specific error channel sign at a table 70. 

[0074] The procedure of setting processing to the type of the above-mentioned ** is shown in 
drawing 10 . In step S25 of this procedure, the bit pattern which shifts the single figure reversal 
bits 1 and 1 of the both ends of 3T pattern ("1001") inside at coincidence, and is obtained 
cannot be in the bit pattern of the specific error channel sign of type *♦ by which additional 
registration is carried out previously, and ** not to mention not existing in the bit pattern of a 
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normal channel sign, either. Therefore, setting registration is carried out immediately at a table 
70, without performing collating with the pattern registered [ these ] (step S26). 
[0075] It is possible to carry out additional registration at a table 70 by making into a specific 
error channel sign the non-normal channel sign which has a various error pattern besides the 
above-mentioned three type **, and **, For example, a bit pattern which coincidence is 
made to shift all the reversal bits 1 to a high order (left) or low order (right) in the bit pattern of 
a normal channel sign, and is obtained can also be considered as a specific error channel sign. 
Moreover, it is also possible to make a shift amount into double or more figures. But when the 
range of the specific error channel sign corresponding to one normal channel sign is extended 
too much, other distance relation or contradiction relation with a normal channel sign may 
become complicated, and an accurate error correction may become difficult. 
[0076] The table 70 corresponding to the sign obtained with the above data processing system 
( drawing 7 ) may be accumulated in a suitable storage. And the translation table 40 of the eight- 
to-fourteen modulation circuit 24 in this example may be created based on this table 70 
corresponding to a sign. 

[0077] An example of the manufacture process for creating the translation table 40 in this 
example is shown in drawing 1 1 , When manufacturing a translation table 40 as a mask ROM, 
ROM program data can be created based on the table 70 corresponding to a sign in the phase of 
a function and a logical design 74. In this case, this mask ROM is programmed in the wafer 
process of the LSI manufacture 80, and a translation table 40 is created. 
[0078] In addition, the address which is not assigned to a normal channel sign and a specific 
error channel sign among ROM addresses is used as an EFM AUTOOBU table, and writes the 
data ("FF") of an error sign In the storage address of ROM specified in these addresses. 
[0079] In the DVD regenerative apparatus of this example, the clock regenerative circuit 20, the 
synchronizing signal detector 22, the eight-to-fourteen modulation circuit 24. the error 
correction circuit 26, and an interface circuitry 30 can be manufactured as LSI of one chip. 
[0080] Although the suitable example of this invention was explained above, this invention is not 
limited to the above-mentioned example, and deformation various by within the limits of the 
technical thought is possible for it. 

[0081] In the above-mentioned example, the value of each channel sign registered into a 
translation table 40 was used for the ROM address as it was. However, a registration channel 
sign and a ROM address may be made to correspond by the approach of being an indirect 
method, for example, making predetermined offset intervening. 

[0082] It is also possible to constitute a translation table 40 from programs ROM and EEPROM 
etc., and to constitute from RAM. Moreover, of course, it is also possible to constitute a 
translation table 40 from a logic array instead of memory. 

[0083] Conventionally, the decoder circuit for DVD which reduced the playback error using the 
BIDABI algorithm (maximum likelihood decoding method) is known. This kind of decoder circuit 
needs a high-speed A/D converter, and its circuit scale is also large. On the other hand, in this 
example, a playback error is effectively reduced without the increment in hardware by the device 
of the code translation method in the translation table 40 for decode. But it is also possible to 
use together the translation table 40 by the decoder circuit and this example of a BIDABI 
method. 

[0084] Although the error correction which used the error correcting code (parity) is generally 
performed usually at digital modulation, this invention can be applied to various kinds of systems 
independently of the error correction of a parity method. 

[0085] Although the above-mentioned example started the DVD regenerative apparatus, this 
invention is applicable also to the digital recording regeneration system, for example, CD 
(Compact Disc) system, and digital transmission system of arbitration besides being similar to an 
EFM method and this (it being substantially equal). 
[0086] 

[Effect of the Invention] As explained above, according to this invention, a playback error can be 
corrected in case a channel sign is changed into a data sign (recovery). This invention does not 
need increase of special hardware. Moreover, when performing the error correction based on an 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran.web.cgi.eije 



2005/08/04 



JP.2000-216681.A [DETAILED DESCRIPTION] 



9/9 ^— V 



error correcting code, the appearance probability of a playback error can be made low before an 
error correction, and the burden of an error correction can be mitigated. According to this 
invention, the dependability of record playback or a transmission system can be raised. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**3!t* shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the main configurations of the DVD regenerative 
apparatus by one example of this invention. 

[Drawing 2] It is the block diagram showing the configuration of the eight-to-fourteen modulation 
circuit in an example. 

[Drawing 3] It is drawing for explaining the setting approach of the specific error channel sign in 
an example. 

[D rawin g 4] It is drawing showing arrangement of the address and the stored data which are set 
as ROM of a modulation table in an example. 

[Drawing 5] It is drawing showing the playback error by degradation of a RF signal to a signal 
wave form and timing. 

[Drawing 6] It is drawing showing the playback error by degradation of a clock to a signal wave 
form and timing. 

[Dxawjng 7] It is the block diagram showing the hardware configuration of the system for 
determining the specific channel sign by which setting registration is carried out on a modulation 
table in an example. 

[Drawing 8] It is the flow chart Fig. showing the 1st procedure for determining the specific 
channel sign by which setting registration is carried out on a modulation table in an example. 
[Drawing 9] It is the flow chart Fig. showing the 2nd procedure for determining the specific 
channel sign by which setting registration is carried out on a modulation table in an example. 
[Drawing 10] It is the flow chart Fig. showing the 3rd procedure for determining the specific 
channel sign by which setting registration is carried out on a modulation table in an example. 
[D rawi ng 1 1] It is drawing showing the example of a manufacture process for creating the 
translation table in an example. 

[Drawing 12] It is a block diagram for explaining radical Motohara ** of EFM. 

[ Drawing 13] It is a signal waveform diagram for explaining radical Motohara ** of EFM. 

[Description of Notations] 

10 DVD Disk 

1 4 Optical Pickup 

16 RF Amplifier 

22 Synchronizing Signal Detector 
24 EFM Demodulator Circuit 
26 Error Correction Circuit 
28 RAM 

32 NRZ Conversion Circuit 

34 Serial-Parallel Conversion Circuit 

36 Delay Circuit 

38 OR Circuit 

40 Translation Table 

42 CPU 

44 Program Memory 
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48 Input Unit 

60 70 Table correspondins to a sign 



[Translation done.] 
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6 ;b ^ b <D — :ti A g| M ft E f fc cfc h ^ ^ > -y* 1^ 
^fi#Etlca-:5l>T. 't^T.O 1 0±-t:U— if5feLB 

^^7 (e'> h^iJ) ^iE5t(Zji^t"'5cfc5l33fee-:;<7T*v::^ 

1 4(;>feS*lili5L C?:^ — :bA/h^'V^><7'-9— 

tH) . $bic(i-^(7)^aje-e h 7 ±<7>t''v hsa 
^5i>6cfc5(3Ae> K;b^— ^ 1 2coip]Ki$s*ftij^-r 
(Ae> K;u-9— tK) o 

[00 2 9] R FT>:::^1 6 A^t)CDN R Z I iRft^OR F 

2Zt\Z^^-^in^. OU-j^-n^^^ZOit.. PLL 
(Phase Locked Loop) A^b^Sy. R F<i#Srf(z(^ia8 

LfcEFM^D-:/<7(i^cK&if^-rs. mmm^i^\h 

{HlK2 2(i. '^'□':;':7^1-^CK^SlZRF^l■^SrfA^^> 
[0 0 3 0] E FMmiaiHlS8 2 4li. D ^ 

^;^;U^-^C (16) ^S^L. M^Ltc^^^^;U?9-^C(l 
6) ^ 8 tf 'V ?5-^D (8) lcE«-r -So 

[003 1 ] EFMai8lHlSS2 4j:y^#ibtlfc^*f^- 
^^?•§•D(8)(iL^'^fc^RAM2 8lC^§Jii^^tlSo 

mE(El^2 6(i. -b^^^ii. ECc::^a'>>7m<icD|5} 

SBfi-^^SIttiL. 1 EEC:?^D'>^^^(7:)||^x-lSr»-^ 

[0 0 3 2] l^yiTjE[s]^2 6T'X^~ITjE^j5S^tl/^: 
— ASSS (I/F) 3 O ^tn^LTMP EGt^zi — y (A 

-e-::^L^--V<D^^) feSiMi/^A hzive^— ^ 

(ROM K^^^(7)J©^) ---feii$*T.'5>o 

[0 0 3 3] mziz. :$:|gJg<Wrz*>Mt'SEFMSia[5)SS 

2 4a)«fig^5It-ro C<7)E FMffliaiHll»2 4Ii. NRZ 
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^8fe[HlS3 2. i>'JT;u-/^^ u;u (SP) ^feEslKs 

>U4 O^^LTl^-Se ^Sl^— 3^^U4 01^, trir^lfR 
OM (Read Only Meniory) -C«JS$tLTl>-5>o 

[0 0 3 4] NRZ^^SKS Zit. XtiLtzNRZ I 
ft^S(7) R F<i-^^ N R 2ff^S(7> V 'j T^Ut^— iZ^^t 

-So ftftWIcii. A:^RFfi#t-5-ti^ 1 ^D'v^ilS 
S-ttr-fi^tcDS^itefi^iiafa (ExOR) aisirj:^ 

T. N R 2 I ->N R 20E^^^t5o 
[0 0 3 5] v-UT;U-/<7U;HEfe{Hl£S3 4(i. fil^ 

(16)i:1-^o 

[0 0 3 6] •>iJT;U-/<^U;UE»lHlffi3 4T*^/dc$ 

-So ^^:^;^^^#c(16)cDgJl^ii:T^i4Sgto 

[0 0 3 7] LtcA^oT. ^^7^-7^;U 4 O (Zl^. T^-f 

i^-<®S3 6t?i vi/7K;u«'ffitat>$*tfc^^:^;ul? 

C (1 6) i: . "tCD^XO V >7fOU* A' ^-^^Uf^-^ C (1 
6)(ci3lt^g±fil<i:T^iL4S@(752 htDti^SlS-a 
■roRlHlSSs 8(Dai:ti (le-^h) i:;t)<|5|B#lzA^SFtt 

So 

[0 0 3 8] EFMplus T'li. SScT^m?:*: St^— ^ ^ 

zcDtzHb. S8lT^-:^;u*4fflco*ii7^-:^;uT'«fi£-r 

-So 

[0 0 3 9] 7^— ^i^ff-i-D (8)^^v:^;U»#(16)(C^ 

;u;b<;^^ i>i±M<5^r* 4 ocdtt— ::f ;u;b^^ y i^tiSo 
[0040] 5^^t^;u?f-^(i6)^7^-^^?^D 
(8)lc3E»-rSfcy>(7)E FMaiBSBfflflOStfe («-^^b) 

« L TlSi&(Dm?:^ S x-^ ??#;5)^#ffi"r -g) i: t fe y » 

[004 1 ] :$:^^Effil(CfcL^Tt,. SJftir— :?;U4 O 

R[H]g&3 8co£ii:^)fcf;5i:r±i2<oj:5?'cf:T^— 3^;u^y^ 

A<oT. l^TTMi. ^^x— :^^U4 o^ 1 fflo^— :^^u 
[0 0 4 2] ^^'T—z^)i^^o{t. A:^Ltc^^^^;u?? 



SROM(DiBisSifei3<S3irt^4xrt>S7^-^o*y 8 e 
h<D^-^^^o(B)^mHthLxihti't^o 

[O O 4 3] :*:|gig<9JCD^g&^— ■^;U4 Oli. EFMIE 

icROM<Dr Ku:^^fijy ^T. i«)y ^rfc#T Kl/:^^ 

■rH;^>^(7>iEi&5^ ^ :t> ;u?f ^ c (1 6) 3{)<^iSi^- 4 O IZ 

■r s ^ »^ D (8) :?;u 4 0 ci: y ai ^ $ tt 

[0 0 4 4] :$imMm(DUi^^—:^f\^^ ox- 

it. ±s^^fz\t-m(DJEm'f''^^-)\^^^a>^^\z'oi\ 

L. ^v^-';ut?-§-(7)flIlctROMT 
x^fijy ^TSiiih t>(z. ^n^(7)ii]y ^Tf;7 Kux 

S T^-- 5^ S# L r l^ S o 
[0 0 4 5] fzt?Lit. msiZTr.'T^^olZ. *-00100001 

00100000" (D\z-j h^^^— >$-*-ri)iESg5=--^t>;u^# 
;&<KSStL. ctt(c*flS:-rST-^?f^/)< ••00000010" 

x&^ft^o ^mmmiztsi^xit. coiE^^^^t^^u 

See-^hl^TIi (^) -^1 firffltv:? hLT^S-Se 
•vh/^^-> -0010000010100000" fc'&lMi±<i2Sg 
CDSIce*^' h 1 (^) ^ififtfltvT'hLT^fS 

t'':/h/'?^ — > "0100000100100000" ^^ISiE^^-vt^ 
;u?r^(^^*J^f 'S4#SKy^-\'^^;u?^^<h^«-r4o 

LT. cti'=)Coi^y^-v^-;ui5^ "ooioooooioioooo 
0" . "0100000100100000" \ztmc^—^i^^ "ooooo 
010" ^itiCS-frSo 

[0 0 4 6] Ltzf3<^X. gl4(D>^'J-7-y7^T'^-r J: 
5IZ. ^jS^-r?;U4 OCDROMlCfcUNTIi. -tlfijES 

^ -\' :^ cfc c tLi c ^j:^;-r JilE4#^l^ y ^ ^ 4'^ 

-^•tL>^'jT Ku;^Aj, Ai. Ak*<fiiy ^T^ti> :i 

tL'bO->t^ij 7 KUX Aj. Ai. AklCpl— (Dt-*— 
# "00000010'* A^ttSft^+lSo 

[0 0 4 7] c*tizj:y. ^^i^-7^;u4 o(cA:^$ti 

/i^A'^^;u^?-^C (16);b<±IBiE^5^^^-.;u?f-^ "OOIOOO 

0100100000" xh^t^itij-ibh/^o^zt. ±m^'^m 

y^'t'^-iUS-t "0010000010100000" . "OIOOOOOIOOIO 

0000" xh^ttx^. ^«^-:?^;u4 ojzyi^CT^- 
^iw-^ "00000010" *<di:^$ttSo 
[0 0 4 8] L^-f *L<7)jEJS^-\'^-;Ul?-^IZtl^'r 

c(i6);b<^)fex-:^^U4 oirA:^S+tfct^i*. E fm 
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T'^ hztr^'r-yji^tLXmmL. fzt?Lit "1111111 

r ( "FF" ) (De-:/ h/<^— ^^^r-sx^— 

[0049] ±l2Lfc<*:5l3. DVDT'Sfflt-^E FM 

6 5 5 3 eiiyo)**^^. set'-> h(D 1 <t 1 c;:>rai::2 

<lJa-t. 1 Oili^lTOl^Sef-y h0 3^l<A•^Tl^4c^:5 

XH^t. tiSfit 1 CDU^;ui:li^filocou^;L'<i:;b<-^ 
ix^ti3T-i 1 TCD9iiycDJi:$T'5cS(::Atig+>^ 

[0 0 5 0] Ca)^53teE FMplus^^Ofef^TTMi. 

[005 11 tcir^ii. SiKi&JN^tiosfe^biCcfcyigige-e 

[0 0 5 2] ^ot^^t. glSlZ^f NRZ I 

;'Rff^(zfcL^T "OHIO" 3 T/<^ — >?!)< "00110*^ 

Rzm^\zr>i^xH^t. -loor ti^asT/^^— > 
[0 0 5 3] w*^cDfi*g!t#i4<o'^^b-^y-rx§ 

OKe(c<fcy PLL/)<iLtL«>i:. fci:7LlSg!6fz^rJ: 
51::. NRZ I ;*^ff^(ctet^riEL < "••0011--" 
±*n'S)'<#R Ft^-- "•-Olll--'^ it^oTS^S 
tir 5Ci:A<*'5»o NRZf^Slz-^t^r^^<h. jE 
L<li " -OlO--" «h:l^3/<^ — >;t)^ "- lOO--" ^L^3 

[0054] ;S:3b\ S5fc.fct;il6 7?li. RF<i-^^2 

[00 5 5] :L(D^=>\Z^ DVDCDSIfevX7^i*T*l±. 
NRZil^^lcaTcLtc^-^'^'^^US-^lcoixr^Si:. * 

fcl^Tt^•rtLA^1 O^fcliai&CDSfEe'V h 1 A<±<5 

(:£) ^tciiTfi -sv37 hLfc.^5>d:x^-;{)<^ 
[0 0 5 6] *|l3S£«gCDD VDS^SSlZfctNTIi, E 

FM(Siaffi(7)^g^ (fi-^<b) T^-3f;u4 0i::. efmSE 



tef^v hOl ^'>LC^37 hLtctfltc;)) e*:^ h/<^ — > 

^ rjtS (7) i^je^^ ;ui?-^ ^> y ^ ^t-" >u 

[00 57] ^LT. Ktil.fzM±^^^^)\^^^C{\^) 

h/<^->iz-a-r^i:^ii^iE«^^^^;u?r^(ciyy 

c (1 6) CD e h/ <^ > j{)<iN-rtv7!)^<Dif#gii y 5^ 

m y 5^ znj y <^ It t> *ir I ^ ^ T^- ^ :SF-^ D 
(8) y ^<7)if#s:^ y ^ A' -SIxjES 
^ ^> ;u?f # I csij y It b tir t ^ ^ (b |H] c 7^- 
D(8)*£ii:^-r^o 

[005 8] z<D^oU'^^'T—':^)\^AO\z-^\-t^:L^ 

-iTiE^^lC y . E FMT^ h^7fi^-:?;K7)tii3^5t 
igA<:^ti(::M^I^^L. ^CO.S^A/^ISO^y ITiE[HlSS2 6<7) 

iTiE«fe^i:i^«A<±*n€>o z.(r>tzit>. -m^n^mx 

S^A^o?t;^?^c*:x^-|TiES!)f^^«iiEL, fi^tt<D 
[0059] ;j)JlC. S7-in OlZO#:*:||JE«l|(Da[a 

7^;u 4 o izis^-r -5 ^ c (1 6) - ^- ^ 
D (8) ^ i^^-r * ibo ^ ^Itts^r c 
[0 0 6 0] S7ic^-r«^5ic. c<7>7^-::)^;u??-^^i9: 

fccfci;^>^37x— xniss ( I XF) 5 oT'SiiSc-rsc 
<i:)&<r'^^o :^a^*^A>^y 4 4icii. Wt.^-t^ms 
0CD^Iii^ll^T-r'5>/cV)C7)::^n'^^^A;:)N'^Sj^^tt 

-So r?-^^^^^^'; 4 6li. 4^^t*:>^'J^yzliffi^m 
■x>r X-J^^;!)^ bfe-S R AM (Random Access Memory) & 
mx^-ox^i^o ^>^:7x— Xip]^ (I/F) 50|r 

[006 1 ] covx^AT'ii. 4#s:i^y ^^^-^yui?-^ 
$/<^->sijizgsjbLT. ssicfiftme^oit. « 

iE^'f"^^-)i^^^<r>\iv hA^— >l^fel^Tl^■r^^A^1 

<ia)J5«Ef'> h 1 A^Tfi (^) --si «Tv:7 hLfctCO. 

*iA>i ja<7>3 T/^^-> ( "1001" ) (Dm^(r>Km.\=:-j 

hi. 1 3b<l5jB#ICP»q(|i](Z 1 iRrv:? h Lfr4.C7)(7)30(DS 

m^WSiL. 0, ®. (3)(7:)]iHi(c4#^liy5^^:t'^;u??^ 
[0 0 6 2] 1181::. ±,i^<x><r>mm\znt ^m-^^moy 
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"tLx. EFM^mxmm^fz{tmR^tifz±x 

(2 5 6ffl) (DiES5^V^'';U??^C(16) ^Jcfcl/T^— ^ 
S^D(8)$*??^Fa (C(16)-D(8)) 0«£&i8«*4i 

-So C(0ck9<i:^'J v^i-^u (2 5 BIS) (DjE^I5^-v^^;u 
»-l-C(16) fc<i:i;7^-'$r??#D(8)li. :7:f-^-y h 

[006 3] m^^S^it^—Zffi^eO. 70CD5*). — 
ztu<«tnL. -te^O^T^-T^/U? 0(*1#SISy^^:f'^ 

[0 0 6 4] ll8lzfcl^T. ffTT^— 6 o icfeSft* 

^^Tt^^ 1 Sg(;)l&CDiE^^^^^;U^W'^C 06) "001001 
0000010000" teJiZ/T^— ^^^-^D (8) "00000000" 

[0 0 6 5] ^(Dm^lhLtzjEm^'S'^-)l^^^C 

TStEt'^V hOI ^ Hi (C<D0iJ-eii±CL3SS<D«T<7> 

1 ) Molt* (7.^':^:^S2) o 

[0 0 6 6] CCDMOItfcSeif h 1 ^Tfi 

> "0001010000010000" ^4$s^y^vt-;ui?-^ 

[00 6 7] ;j5;:iNr% z(r>^^^m^)^^^-)i^i^^m^c 
(16) ' ^^—y)\^e o\^o)lEm'^'r^'^Jl^i^^c(^6) tit 

[0 0 6 8] cc7>gB^(7>3g||, t^-rttc7:>JE^^•v^-;^^^ 
^ C ( 1 6) I :: - ife -r * t T n*: I ^ c i: ? n ^cf 

c(D*#s:^y^-\'^-^;u^-^<s*ic(i6) ' 

C(16)i:|5li:T^— $rf?-^D(8) "00000000" ^?pM^;o* 

(t. zomtzUMfao^-^cos) ' , omi^-^ju 

[0 0 6 9] ^LT. n'(S^^y':fS2(D-*f—'^mm\Z 

^tzttit. z<Dn^m^)^^^'^j\^^^^mcos) ' (D 
t^^fzt^it. c:(7)?cIS<7>jEM5^-^^^;Uf?-i'C(i6)(co 

iNTOfiiS^SITL. ;:ft(D2Sg<7)jE«^^*;U??#C 
[0 0 7 0] 2SS<?)iEa^^^-;Ut?-^C(16) "010000 



1001000010" ^^^iS^'—^n^DiB) "00000001" (ro 

i^xij±tEt^c^mx~m<D^m^'^5 

W >S10) o 3Sglsl^lZOL>T4,|5l4$-efe*o 

[007 1] -ea>iB*. fi» (2 5 6Sg) a>fflic*r-r 
tLxo±x(DjEm'j^^^-)i^i^^\zm^x. lEm^ 

[0 0 7 2] ±lfi®cDSSlz$*-r*KS«iSa> 
hcDi^Jifi (:£) «Tv::' h-T'SjSt^ ;:^^.^3^3 

i6T*!f$^iiiy^-v^^;u»^<st«cci6) ' tit^ m^) 

Ha®cD^^#^lsy^^*;^^$#T:fe*.*.^l»l^r. ±ib 

[0 0 7 3] ^a>$gm, ca>^s<2)iz$*"r-s>^s^iiii 

izm^L. t^'oiE%R^^:^'^ji^^mzt±tmm(X>\ztm 
^ L 3S I > cfc 5 tjitmrn"^ ^ y 5^ A' ;u 

[0 0 7 4] ©1 o(z. jLie<3)cosMi^>pr-r'&iss«a^ 

3 T/'v^— > ( "loor ) (Dmt^(D^ii\z-j hi, 1 $ 

Ui,ibhA,<DZt. *l::ii^ragS$*^Tt^*Sg!0. © 
CD y ^ ^ e h / < ^ - > ic t & y 

Bb^^^t5c^35:<. S*>lC7^-::r;u7 oicKSSS-r 

[0 0 7 5] ±uLtz3^<Dmmo. ®. ©iu^i^icta 
«(7)My/^^->^^^«>l^iES^-\'^^;u?f^$«tfSK 

yf^-^^-;u»-^<t Lx^-y}V7 o\zmuS:mr^zt 

^->lctet^T±rcDJ5fce':; h 1 ^|5JB#IZ±^ (2l) . 

y < - > if^s^ y ^ A- ^ <t f * c t A<BT -e fc 

*o hS^2firJil±<h-r*CttBItg-c?fc 

Ky^^^^;u^9-^<7)KSSl£lf-rr*i:. te(DiEa9^-v 
^^;u??^<i:OS&Stga«*/cl*fiteBa<^;!)<S5«i::3Ei:y. S 
iS/cC X ^ -ITiE L < * C i: t * o 
[0 0 7 6] J:IS(D<fc5JS'x-^«!iSvXT^A (g!7) 

xm^^fz^^nm^-yji^i oitm^utm^mizm 

(Z*SIJg«|rfclt«)E FMSISES1SS2 4<7)SftT^-:?'^U 

4 0^<^iatT<i:L>o 

[0 0 7 7] SI iicii, :$:mmm\ztsifi>^ik'f-y 
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;i.4O^ffJffi-r4fc4^0SftXM(D-^J^^'ro ^^"r 

LS I gits 0<7)^X/\Xg^Cfcl^Tl$^X^ R 
[007 8l/c*:fc\ ROMT KUX<75 5*)IES^^^-;U 
TKUXT'JtS^H^ROM <7)iBtiSifelClix ^ 

[0 0 7 9] :^mmmo)oyom±mwz^i^xit. o 

UvOM±m&ZO. f^»(i^:Biaif51»2 2. E FM^ 
P[51g&24. ^t'JITiE®£S2 6j$ci:i;>r>^3'x-Xl51 

So 

[00 8 1 ] ±l2llffi^T(*. ^gli^-3^;U4 0(C:^g^ 
■r*^5^-V^-;U^-^<7>fi|^-^-C7)^^ROM7 KUXIZ^ 

[0082] ■?;U4 O^ri^^P^^AROM-^E 

EPROM*T'«jaLTt«fc<. R AMT'«lfie-rSC<>: 

T'^fe^- :^;u 4 o ^ mfitr s c 1 1 ^> *> ^ A/BTtfer fc 
[008 3] ^^fe^cty. ei$»-fT;i^=ruxA {m.xm.^ 

;£) *ffit^-Cll±x^-^fiM-ri)J:5lcLfcDVDffl 

cDa-^[5iK*<*Dt>ttri^«»e c:a)«a)|g-i-ioiKii. 

tufzj^L. n^mmxK-t. ffi-^fflo^»T^-:?;u4 o(z 
fcitS2»-§-^fe:^^a>x*(cj:or/\- K't7xT(7>igto 
MLlcS*X7-$-a«WlzffiM-rSc tio<!:t. 

[0 0 8 4] -fl9:lCT=< v^;ugSIST'l±fiiy!TiE»-^ 

CO vT. ^ A f z ig^ -r -5) C <h A< pI^ T' ^ o 
[0 0 8 5] ±8BLt=llliS«liDVDll^3ga(::«St, 

X-rA/zihPtliCD (Compact Disc) vX7^A-Vi>-r -r v 
^ ^UicHI V X 7^ A I z t ® ffl nr«ET' fc S c 
[0 0 8 6] 



x^-^fTjE-r-SC^h^^T^So *«B^I^. 
K';7XT©iS*S!&Si:L^i:t^o SUiTiEff-^lc 

^ A CD m fitt fS] ± $ i± S c t A< T' t i) o 

[^@cDffim?'<^i$tB^] 

[Hi] ^^^mo-mmmiz^^oyDn^^mcn^t^ 

<t fiE ^ ^ -r □ 'V <7 n -e fc i> c 
[(12] llJ6#«](3fc(t-i>E FM^ia!HiKa)«iS^^-r::J^ 

;i S lit 0-^ r 'i) i6 CD H T' $> S o 
[H4] lliSeylwfcl^T^IST— ::)^;KDROMiciSSS 
4xSr KUXfccfclXS51t7=— '5?cDigfiS^-rg|-CS)i)o 

[US] RF^^(r>'^\t\z^^^±ji=7-^m^m^n 

[^6] ':7a^>':7CD*^bl-cfcS^±x^-^m-^iBE}J^fc 

[HI?] nm^zisi^x'^m^-^ MzB.'^^m^ti^ 

i^^5^^4'-;U<?-§-^;*S-r-g)fz«)CDv7.i^A(D/\— 
X T « fiE ^ ^ -r 3^ □ *v -5^ S T' fe S e 
[US] ^S£«{c^bU^r^P^-3^;nziS:SS^$tLS 

[Hi o] Sll5gffiiicfci>r^i87^-:^;nrKSes**i 

[Hill mmm{zt^i-fi>mk^-^)\^ini&,-ti>fz»> 
CDS f^xscn ^ T? fe s o 
[Hi 2] EFMCDS*^a^l»B^-rSfca6CD::^D-:/^ 
HT'fcSo 

[Hi 3] EFMCDS*!gS*IftB^-rSf::a6CD<t-^3tff^ 

HT'fe'Se 

[??-^CDiftB^] 
1 0 DVD-x<X^ 
1 4 %\iv^Tv^ 

1 6 R Fy 

2 2 [H)^fl#:g|t±5[Hl£S 
2 4 EFM%p{iI% 

2 6 myiTiEIlISS 

2 8 RAM 

3 2 NRZ£ft(E)% 

3 4 V 'J t;u-/ u;u^»[hIS 

3 6 T^-fU-<fslK 
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38 OR[a]% 

4 o ^ft-T-— 

4 2 CPU 



4 4 yn^^^^JU^^^) 

4 8 A:^gil 

6 0. 7 0 ?5^-^$^tc;i^-::?;u 



111 



2B, 



f2 



7yr 



RF 



14 



21 



"TI 



24 26 



RAM 



£FM 



78 



T 

20 



CK 



s 0 



I/F 



[@5l 



CK 



MRZ 




SP 










t 

0 
0 



t 

t 

0 



49tetft«Ff» 




1 t 



t 

0 
0 



(loon 

(OlOl) 



[133] 

"0010000100100000" 

"OOIOOOOOIOIOOOOO" 
"01 000001 00 1 00000" 



0 0 0 0 0 0 1 0' 



0 0 0 0 0 0 ) O' 



0 0 0 0 0 0 I 0' 
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[@4] 



Aj 



Ak 



00000010 



0 0 000010 



00000010 



Aj= "0010000100100000" 
Ai = "001000001 01 00000" 
Ak= "0100000100100000" 



II 2] 



}O0 

/ 




t02 

/ 




tOA 

/ 






e « 








u » 




EFM 

















t t t t 

0 0 11 

t t t t 

I < I 1 

0 111 



• 4MbWt9«-»^ 



(01 0) 
(100) 



[117] 



44 

± 
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